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NOVELTY - The membrane consists of an ion exchange resin in which 
the principal chain is crosslinked and which is derived from a 
T^w H C ° nta i ning monolCier < an aromatic derivative monomer, a carboxylic 

dSS^SLSS;^* Str ° ng aCid ^-P—taining — 
-v^»S- i • « l ~ 10n exchan <J e membrane consists of an ion 

™t v7^° f f ° rmUla (1) " Whlch the Principal chain is 
crosslxnked. The resin (1) comprises: 

(1) a unit (I) derived from a metal-containing monomer; 

3 t nntf Jii, d ! ri ^ ed J from an aromatic derivative monomer; 
(3) a unit (III) derived from a carboxylic acid derivative monomer; 

a unit (IV) derived from a strong acid group-containing 

t^** al iP hatic derivative or aromatic ring derivative; 
M=l-4 valent metal; 

R2=ali P hatic derivative, aromatic ring derivative or a bond; 

P derivative or aromatic ring derivative; 

R6-aromatic ring derivative; 

nZ^ liphatiC derivativ e, aromatic derivative or bond; 
Ro-H or aliphatic derivative; 

siter =aliPhatlC derivative or aro ^tic ring derivative having acid 

groupir aliPhatiC rin9 ° r ar ° matic rin 9 havin 9 three crosslinking 
p=l-350; 
q=l-500; 
x=l-600; 
y=l-300; 
m=l-200; and 
n=10-10000. 

An INDEPENDENT CLAIM is also included for the production of a 
membrane as above which comprises (all in mol ratio) • 

(a) mixing the monomer (I) (0.4-12) with the monomer (II) (0 2-10) 
the monomer (III, (0.3-13), the monomer (IV) (0.01-8.5? and a ' 
crosslinking agent (0.001-4.0); and 

to obt a in PP J y ^ 3 c °P ol y meri f at ion reaction to the resulting mixture 
to obtain an ion exchange resin solution. 

USE - The method produces an ion exchange membrane used in solid 
macromolecular fuel cells, electro-chemical sensors or ion conductive 
elements for flat panels. 18 

W^T^Y ^ ^ exchan * e membrane has low electrical resistance 
loss thus reducing electrical energy loss. The membrane has a high 

pp 13 a DwgNo" o"r rtY "° hYdr ° gen flUOride ±S eV ° lved " 



and 

(4) 
monomer . 
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Technology Focus: 

TECHNOLOGY FOCUS - ORGANIC CHEMISTRY - The production of the ion 
exchange membrane comprises (all in mol ratio) : (a) mixing the monomer 
(I), 0.4-12, with the monomer (II), 0.2-10, the monomer (III), 0.3-13, 
the monomer (IV), 0.01-8.5, and a crosslinking agent, 0.001-4.0; (b) 
applying a copolymerization reaction to the resulting mixture to obtain 
an ion exchange resin solution. 
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*WL. 600 0 0-fey^*WXii)t*#^i§£-l4 
IS^iS-S^-r^f^tc^ao^jgii^LT L.^ 30T, 

nfsiMffijKit. ^tt^tt. mtwim. y-nmwm 

*&$Hz$SMLXtm-t&Ztlz£*)^ -f5f>3^^$- 

-jw. mmx. i stt%k'tfmft>iihimizztLt>iz 
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iz X 0 mt?&4*>lt&&Z&6i£&1-Z - 

[0047] mt±.<omm&mftmz£>vz&m&mt 

Ji2 0X:iai*lT-*l.. mZft1&m<3Q'C*:Mt2>tX 

10 0 4 8] «at*l±. Wlf^XhSttH7S7? 

tiimi®X-%®&Z%&t&z\blz£<0'tT%ofr. 
^Mgli:*Wt=iD^o-;W®S:Ji3a$-iirS' fcKi Off 

oZbWTZZ. 

[0049] 

[fa&fcfll] ^HMCTat^lt^t J: WM 

-rs. 

S+K, ty?- I t 

>2. 27 g ( 1 . 7X 1 0- J mol) . ^y^?— II t 
t-CX^-^y 1. 95g (1. 8 7 X 1 0"* mol K 
^JtLT>-T5;H!bUTU/U0. 0667g (2. 

68xi o- 4 noi) fcrvtr^-f yyf-n-hu^o. 

0 6 g . S fcfc-O'yW 1M H 0 . lOgS 
N, N-yf^;^A7S F8nUC}gB?£-£*:&<7) 

E-TK^y^-^iBtfcL*:. iftfcteS'Kc^yv-II 

1 bLXT?VH>m. 1 • 26g ( 1 . 74X1 0"* m 

oi) , ^y-v-ivi:fC2-r^';;i'7SK-2-^f' 

^ro^y^*>-K2. 7 7g (1. 34X10" ! « 

oi) , 7k4mK -^w*4f-y-ss«ry*-^o. 0 6 
Rjamss-sia*»A>8o-ci-c±#s^. 4b# 

[0050] #^fc:Ky V-jt&£@3£f£JSff-£ffl^ 
TN. N - is* 1~)V*)Vh.T S K *~&tfh ZblzXi 

x „ i o o xizmm ut. z <m 

[005 1] ^p-yxMRMU t7$?7b-?, mwt. 
^ y? t-te>M&bmWL<?>»<<W<&M&tz£ 0 s 7)V 

s^PffipTiftJKfc 1 20'c±4"c^^Lrc. s 



2 or^SMSS+fc l 2i$[gf?§t*:&te&lR^5 
£Jt!V>T7^$««fc9§'JSi$-£T. ^*yX8W*# 
fc. 

[00 5 2] $mM2 

mtmiiz&^x. lyv-uut-;^';?!- 

^yv-in i=r^UA«xf-A'*, ^y-7-iviiLT 
b'-^x/v^Bg* . aaftne 2. 4. 6 - h; 7 y n 

dfv—1, 3. 5 -M/T^ &&«£PHi« 

tmrnzft-ytz. 

[00531^03. 

mm\ 1 wc. * y 1 irbx^ h y x^-n^:? 
-in tLx**?vji>m*i->uz* *y~?-i\tLx 

2-77 V )V7 5 f^TW >®? 

Sr, LTh>JT U/P-l . 3, 5-h»T$?y 

-2, 4, 6- (1H, 3H. 5H) 

m\^fzim\t. mmibmmzft^tz. 

1 0 0 5 4 ] gllifeff94 

fQfcfiallfcrfcVvC.. =E/v-ItUt'-^h';x(2 
-yhdf-vxh^v-) v-^VSr, Ilk LTb*^ 

/Hryi**'*. ^y^-III £fc LTHKb'-;^ * 
yv-ivt L-Cp-xf-i^yx^^SiSr, mtgfflb t 

[005 5] i^eti. 

iSifr&Nafion (A , -7;l'^or^^W^>'Sli) £ 
[0056] 

[f*8&0|] ±tB»fem~4RV'JtI^lTi§^ftAM 

[0057] bs^ *y&.mmr<!KcDijmiz x vmmv 
(i) 4*ymm&(om%. 

a.l a^mfli<7)#3g 

wbLxit. zexp&mznmvfzwuz-ib mo. s 

cmx&l. 0cmx^$l. Ocm) SrWr&T^oy^ 
(AT 3. 5cmXgS4. 5cmx&$ 1 . Ocm) 2t$cSrJII 
V»fc..WSJ:br. fi^?g(«^. 0. 3 0mm) £0. 
5cmx 2 . 0 cmKXr yhU PatST" — 7"Ct 7 n>t?fi[ 
fztt><r>0. 5cmiai:aMI^0. Scm^ffl* 1 !?!^— Sc 

cm<75ffiafcfSa-f-7SrftS0. Sffiffl«* J 0. 3 5cm« 

1005 81 a.2 6&llg>tf>-p£ 

fi^tSfifeafflfca^||?-J6-o§ Ltz. 1/4 0 N<0*g® 
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30ioHcSKIfl (Pb (CH 3 COO) : • 3H t O) 
0.008 gatXJg^e^K ( H, P t C 1 6 • 6 H, 
O) 1 g$m&Zitt:i><r)£tb~>zmtL1Z. ;<%-5 

U m^S3. 0V N ^|14mA % 
4 0 m A/cm* i3r£J: 0 fc. ttSEm£EffiS!t$l£3Sa 
JT HA>f^ h R 1 6 4 4 ) £-fe y h Lfc. 2«&£ 
x5^L-Toi6oS-r&^a6t, #j 1 #r i: {^gfflj 

-£££^Si^£5 0#fSJ2(t*:. 2«H$- 

***-c»»u i o%s»ge+ s o&m&m-iz. 

£WQ<r)mi^&&m&t: + teLX 1 0^S3 vofff 

[00593 b.^a ( 3- ^ • 3-/u-rp-y K ) t.- j- 
ifeHSffi$:S5±#$ 1 5mX 1 2mm) 2 

o3N»gg??-^o. 3mi*jx^ m8tt<mcr>mmfrt>mik 

V-^hay-^y ^-yyx/yj y-y*.<i 
X7t5-ff-S I 1260 te««U £SMSK**ffltt 

^Lt7D7 h Lfc (3— ;u • -y h ) . — fst 

A^)fll3lLhO. 5 cm-eft S. TStomSaSSSfift 
-f^>-fK»Jg=«li^!Blt/C!ilfiBi«x«iJtD (w- 

1 • cm- 1 ) =0.5 (caO/Cl.O (ci) Xffif (en) X 
[0060] 05 (Ct&IW^-^M-n^I^^jKfc 

56 H jtcj: &w *yimm<r>4 *yftmmt>*—7)i>jtxi 

[0061J ( 2 ) flgMffl*KSJgc3»IS? 
(a) Z 9 VfVBttoMt-kmk OtSSte 

IXl^ti&tfV^—lz&wx . T^yyPKofi 

1 SOmaKOS^-tyr/Pj-. ?|o5S0sE®«aT\ -J-v 



•y?H1868tl OOam. §|o5g»)iSjg5iim/#{CTse^- 

Fl :^SSW=<fc0f^SIU^V^KO?|-55g936K 
F 2 : {^'-7;^n7'M;W;N?i'Si : ffi 

■Srfe Nafion ) (Jfc^) O^loSDStK 

IZT7 V>V&cr>m^m&6 0 0 *MjLlbM&l&&n 

[0062] (b) qEyy-ui nDvw.y <rmp 
mm i vn hti z x v -?-<r>m^n a m<o r&&* 

[0063] ( c ) aaW»Qq&/Hhf:^iaa8 

&mit±Mi (a) <7)jj&tmmizi.TWfcLfi:. mm$\ 

CO rfta^^Jt j # o . 0 0 1—4. 0 i T'<0Kffl-C 
fritz. 

[0064] ( 3 ) mmmm^^m^tscnm^ 

SSrMl t Ltzi$r&lz % *mHzi$l?Z>m-&Jjmiz J;-? 
T#^^t5*fi^cosa j F«)^a^M2t LT. M 

[0065] (a) ^yv-I t<r>m& 

mmmitc&nzzm&Rmizti^x. ^jg^yv- 

Mffl t OWfliS- S ax— 3 y ? u v h ^9 7 

T. ^ig^Smg/mK t©!2ml/^ ^9Aag7 0 

mg/ml/p^, 12 0 0 Ow/mWSmX'iimmjSMftfr? 

sffi^fi^ i . o j: o t,±# < . mmfrnzm-ttf. z 

[0066] (b) ^yv-iitiora^ 
Jl) t Lfci*t:#7-Q K vffiffiK^SBUfciSEfliS* 

x. &&?hw?-<r>ft=f-mzmLx. mm&mm- 
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&m&cr>m$itt) < Mzft L X 0 . 1 ~ 3 o <n%&\z . m 
Bim&%ft? fi**® ^tvS £ k a«$J k * -5 ?t . 
[0067] (4 ) *yfc#J£ffl*t<itf>«!fc£ 
ft^;N--:?;U:*uT;W*AX;U*y®SJK : Na 

fion (-r^.*>*£S) <7M*v£^«£l - 1 . 

ipjkc J: ->xmt>tuz4 7t>immcr>4 *>&mg.z i 
i - 2/ 1 - 1 = w *ve@«fa*f<s 

v-Jg&ttJ&k . 4 *iH£3»gfflttfilk ^WffiSrlB'Vc 
A 0 0 0 0 -feV^iM XOjgBrtT'-f tfyfisSSJg 

ffi*Hi*«i. otUit^oTfeo. ztiknyummft 

[0068] ( 5 ) *9 J— >Vm&&<r>W%. 

gmmi-AZx-izntzixfn *^imm so 

5?oy) ^ *7^Sff^CR»tS ; t C J: ^ 

[0069] jg*TB3te*^ 2 4 BSISffc. ffl 1 2^ 

D7;W^*« (I »1 8 0 S ?ny) £fflv^ 
TaBgLfck#<0**y— A-S*Mf k U ^SSWIn 
(n=l~4) fcJ;9&fcftfcJBI$-|Bv->jtfc#<arf:?y 
-MSMnfcLtfcl. Mn/Mf<7)iB£fflV>£>.rk 
fcr J: -a X* 9 J — ;loS3aSSrfHffiLJt . 

[0070] -tomm. mm i ~4 -ctt ^.n^is^^ 

flrS : Nation (fa*^) ) W^J: 9 1 5%S 

^'UT-ttS-^LTV^dtJ&^^k^^^. (01 
2) . 

[0071] 

iwnvmm 3 ( S :^HBic < ti)#^n^4a<o^co*y 
mzm^x!mLKm?H L ffi&z : &rz4*>iz&& 



[0072] n\,z&%mzxhj*y$3m\t. *9; 

V- h'MT'KSilTcRjE^ BiW-T S ^ k lc J: 
[00 7 3] ifc, &&tn>*-7 )\>*aT)V*)VX}\>* 

>imit7 •y^^yv-srji^kt'cv^^. m 
x\ mm<£i>+ftm&ztitei><7>x*>z>. 

[03 ] *$m<r>4 * V3e&J&<Z)S ?o1f iSfc&ftS 

$-SiHW-*0-e*s. 

[ 04 1 mm%t$m tt-rzmmwnj * >imiz& 
i?--th7'o*:xzfmmzmi-t &mxt>h . 

[05] fiawjvc— 7^^nr^AX;P*vB{Kk 

[ ^ 6 ] ^*^8?f^fte&M<0fi-&&k ^^6tffl« 
^t^BI^5:^b^0T2bS. 
[@7] ^n^>MVfM(« s v-eyeArlt k 

WfflM^JS k ^05^ Sr* LJt0-C'& & . 

[08] ^^izistthzmmnvvtic.tjimfm 

[09 ] ^JS^^e yv-cotta^aSk^^RBIf 
[010] h ^tt^^SaJt k K^fiEU^ 

^mmnmt <n$mz* LK.mx-$>& . 
[0ii] *^x vjKiam^fctts^u v-^jstt 

Sk •< jf>-e^ttk<7>ra($£^Lfc0T£>.& . 
[012] $e5ftco/t— 7/v^-o7';i' :J f/i'X;^viaa 

mxfoh. 
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imi) [02] 




+74*>m*H>??Xt -Bit 



[03] 



[04] 




li^ 5 9 a mm 



^^^^ ^^^^ 



[05] 
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[06] 



[07] 




XttftE 



1.0 




1 200 600 



0.3 13 



[08] 



[09] 
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ft 
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0.001 « 




10 12000 



[010] 
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[01 1] 
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[01 2] 
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